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Non-equidistant approximate DFT based on
Z-splines

Prerequisites. Basic calculus and numerical methods, in particular FFT [I].

Problem description. We are interested in the fast approximate evaluation of 1-periodic
trigonometric polynomials [2]
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at arbtrary nodes ¢, € [0,1[, & = 0,...,2m. In the case of equidistant nodes ¢, =
e?mik/(2m+1) the computation of p(t;) can be done with O(mlogm) operations using the
famous FFT algorithm.

An approach to arbitrarily distributed ¢ is outlined in [4]: the trigonometric polynomial
is approximated by a function

N
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where @ is a compactly supported function that is concentrated around zero in frequency
domain. Then FFT can be employed for the fast computation of the values q(tz) [4
Sect. 2].

Such functions are provided by the so-called Z-splines [3], which are compactly supported
piecewise polynomials that come closer and closer to a sinc-function, when the polynomial
degree is raised.

Issues. Accuracy of the approximations of the values p(t;) depending on the choice of N
and polynomial degree of Z-splines.

Task. MATLAB implementation of the evaluation algorithm sketched above and numer-
ical studies of its accuracy and performance.
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